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Diabetic neuropathy is becoming
increasingly recognized because of
its frequency and the severity of its
manifestations. There is no domain
in the field of medicine or surgery
that is not at some time concerned
with diabetic neuropathy.
Neuropathy in diabetes may be
divided into somatic and visceral
types. I will discuss chiefly visceral
neuropathy, but I should first say
a few words about somatic neuropathy, which is the commoner of the
two.
PERIPHERAL (SOMATIC)
NEUROPATHY

We hear much about the lower
extremities in diabetic neuropathy,
but relatively little about the upper
extremities. One of the important
manifestations of diabetic neuropathy is involvement of the motor
nerves to the hands. Marked
atrophy of all the interosseous muscles may occur ; it is usually most
marked in the first interosseous
space and is bilaterally symmetrical.
There is also atrophy of the thenar
and hypothenar eminences. When
this is seen without other evident
neurological explanation, the odds
for its being on a diabetic basis are
overwhelming. This finding may be
the first clue to the diagnosis of
diabetes, as it can occur in the absence of overt aberration of carbohydrate metabolism .
There is also a sensory form. A
man had an ulcer of the left heel,
which he soaked in "warm" water,
but it turned out to be "hot" water
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and he developed a third-degree
burn of the heel for which he was
hospitalized. The first night in the
hospital, during sleep, his hand
slipped over the left side of the bed
and unfortunately landed on top
of a radiator. He received a thirddegree burn on the hand which was
entirely painless because of marked
sensory involvement of the hand by
diabetic neuropathy.
Two manifestations of diabetic
neuropathy deserve special reference . The first is the Charcot joint
or neuropathic arthropathy. A
Charcot joint can develop only
when there is sensory impairment
without motor loss, present over a
long period of time. This combination of circumstances does occur
with diabetic neuropathy and with
syphilis, and hardly with anything
else. This lesion has nothing to do
with circulation, which is usually
good. Repeated minor trauma over
a long time in a joint without sensation, but still in active use, can
lead to tremendous destruction of
the bones of the joint. In syphilis
this most often involves the knee
or hip, the upper extremity, or the
spine. In diabetic neuropathy the
involvement is almost always in the
foot. The most satisfactory treatment is rest of the joint, and this is
best accomplished by a walking
cast.
The other lesion of neuropathy in
the lower extremity is the neuropathic ulcer or ma! perforans. With
neuropathy involving the lower
limbs there is often muscle wasting
and weakness, which may upset the

normal stability of the foot and
thrust excessive weight bearing on
areas poorly adapted for it. A
callus results, which eventually
breaks down revealing a sharply
circumscribed round ulcer beneath.
The ulcer is entirely painless because sensation in the area is lost.
The circulation is grossly normal
although there may be disturbance
in the capillary-tissue exchange because of microangiopathy. Sometimes infection occurs beneath the
callus, but this is not necessary for
the ulcer to develop. In the diabetic
these neurotropic ulcers always develop in a weight-bearing area.
Treatment includes measures to
clean up infection, debridement of
the callus, and elimination of
weight bearing on this area. Local
surgery can be performed as necessary because the circulation is good.
The prognosis for healing is very
good. Orthopedic measures to shift
weight bearing elsewhere are necessary to prevent recurrence.
In regard to the peripheral form
of diabetic neuropathy, I would
like to say that the absence of
ankle jerks is the most reliable objective manifestation of diabetic
peripheral neuropathy. If you examine a patient and find bilaterally
absent ankle jerks after reinforcement, in the absence of any other
obvious neurological explanation,
diabetes must be considered first.
Again, neuropathy manifested by
absent ankle jerks may be the first
clinical manifestation of diabetes in
the absence of any overt disturbance
of carbohydrate metabolism.
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One of the classical manifestations of diabetic neuropathy is
extra-ocular muscle palsy. This most
commonly involves the sixth, third,
and fourth nerves in that order of
frequency. The paralysis is almost
always ushered in by pain. The
pain occurs on the side on which
the paralysis is to appear. The pain
always follows the distribution of
one of the three branches of the
trigeminal nerve, usually the first
(ophthalmic) division. After three
to seven days of pain, the paralysis
appears. In the old literature, the
association of pain and extra-ocular
muscle paralysis always brought to
mind the syndrome associated with
aneurysm of the internal carotid
artery, and many of these people
have been subjected to arteriograms
which are not to be taken lightly
in the diabetic with fragile blood
vessels. If you recognize the syndrome of pain and extra-ocular
muscle palsy without other associated neurological phenomena, this
in all probability is a diabetic neuropathy. More important, one can
afford to relax about it because, of
all the diabetic neurological manifestations, this is the one that has,
by far, the best prognosis. Almost
invariably these paralyses clear
spontaneously in about 6 to 12
weeks. It affords the clinican a
wonderful opportunity to reassure
his patient who is really scared. The
doctor can relax and the patient can
relax. Whatever therapy is given
will be effective because the condition clears spontaneously.
Postural or othostatic hypotension can occur as a result of neuropathy involving sympathetic vasomotor nerves. A dilated peripheral
or mesenteric vascular bed fails to
constrict when the patient stands,
with pooling of a considerable
amount of blood in that vascular
bed, resulting in hypotension .
VISCERAL NEUROPATHY

The various manifestations of
diabetic visceral neuropathy have
been lumped together into a syn-

drome called "pseudotabes diabetica" for the obvious reason that
it mimics the manifestations of
luetic tabes in almost every degree,
including the site of the pathological involvement. Sir William Osler
used to say, "Know syphilis, know
medicine." Today with syphilis
hopefully on the wane and diabetes
certainly increasing by leaps and
bounds and diabetic complications
increasing in parallel fashion, we
can safely paraphrase William Osler
and say, "Know diabetes, know
medicine." There is no field in
medicine or surgery where diabetes
and its complications do not play
a significant role today. The name
"tabes" means wasting. There may
be marked wasting of every muscle
system in the body, the shoulder
girdle, the gluteal muscles, and the
lumbosacral muscles. This of course
results from the accompanying somatic neuropathy.
THE GASTROINTESTINAL TRACT

Let us now turn to visceral neuropathy and consider first the gastrointestinal tract. Involvement of
the stomach is not uncommon. This
is characterized by delayed emptying of the stomach with marked
retention, and with evidence of
marked hypersecretion. It leads to a
variable and unpredictable rate of
absorption which in turn interferes
with proper control of the diabetes.
In the small bowel one finds what
is called "diabetic diarrhea." I want
to stress that the diabetic may get
every kind of diarrhea that nondiabetics are subject to, but in addition, there are two types of diarrhea
which are fairly specific for the
diabetic and merit further discussion. The first, "diabetic diarrhea,"
I prefer to call "diabetic enteropathy" because it localizes the site of
pathology. Diabetic enteropathy is
characterized by spontaneous remission and exacerbations. The
diarrhea is usually most marked at
night, and not infrequently is associated with fecal incontinence. It
may show postprandial exacerba-

tions. Post-breakfast diarrhea is one
of the more common manifestations
of diabetic enteropathy. It is associated with perfectly normal pancreatic secretion as determined by
the secretin test. It is always associated with diabetic neuropathy and
has a fairly characteristic, though
not specific, x-ray picture of the
small bowel. The x-ray appearance
is that of disordered motility. There
are areas of widening and of narrowing of the bowel, and scattering
and puddling of the barium, the
typical disordered motility pattern
of the small bowel. This was once
thought to be due to vitamin deficiency but we know now it is not.
The small bowel biopsy in diabetic
enteropathy is perfectly normal.
There are several other interesting clinical aspects to diabetic enteropathy. These patients, in spite
of severe diarrhea at times, rarely
show malnutrition. The diarrhea is
not associated with infection; there
is no pus or blood in the stool. The
patients do not lose weight and
ordinarily there is neither vomiting
nor abdominal pain. The treatment
for this condition is not too rewarding. For some reason, a fair number of these patients respond to
antibiotics, particularly chloramphenicol, and at other times, neomycin. Why this is so, I do not
know, but it remains a practical
clinical empirical point and these
patients are certainly entitled to a
trial of antibiotic treatment.
Another form of diarrhea in the
diabetic, which may or may not be
coincidental, is the diarrhea of the
malabsorption syndrome. The patients show the classical malabsorption syndrome with flat vitamin A
tolerance test, low fasting vitamin
A, low fasting blood carotene, abnormal d-xylose excretion test and,
of course, marked steatorrhea, and
marked fat excretion in the stool.
These people also have perfectly
normal external pancreatic secretion, so it is not a manifestation of
pancreatic dysfunction. In these patients the small bowel biopsy is
markedly abnormal and is char49
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acteristic of that seen in the sprue
syndrome. There is complete loss
of the delicate villi , marked clubbing of the villi, tremendous edema
and cellular infiltration, with many
eosinophils as are seen in sprue.
This is more than an academic differentiation. It is tremendously important to recognize that this occurs
in diabetics and to differentiate it
by appropriate tests from the diabetic diarrhea. Whereas on the one
hand the therapy of diabetic diarrhea leaves much to be desired,
therapy here with either corticosteroids or a gluten-free diet as in
sprue, offers a really dramatic response. The patients, almost overnight, become tremendously improved. The steatorrhea disappears,
appetite picks up, malnutrition
vanishes, and in a few days there
is complete symptomatic recovery.
(I might state that there is no contraindication to the use of corticosteroids in the diabetic when there
is a specific clinical indication. The
worst that could happen is that the
insulin requirement increases so
that the patient takes a few more
units of insulin.)
I should also mention that true
pancreatic diarrhea can occur in
the patient with chronic pancreatitis
and diabetes. The small bowel biopsy is again perfectly normal and
not like that in the true malabsorption syndrome. This condition has
to be differentiated from the malabsorption syndrome, because there
is steatorrhea in both. By the use
of the 1131-labeled oleic acid and triolein tests, pancreatic diarrhea may
be readily distinguished from the
primary absorptive defect of the
malabsorption syndrome.

THE GENITO-URINARY SYSTEM
Let us turn to the genito-urinary
tract for another fascinating aspect
of diabetic neuropathy. Neurogenic
vesical dysfunction, or neurogenic
bladder paralysis, is one of the
least recognized aspects of diabetic
neuropathy. It is a pity because
here again we have definite thera50

peutic measures available to help
these patients. Perhaps the chief
reason that it is missed is because
its clinical manifestations are so
insidious. The bladder slowly distends as it loses its sensitivity and
its responsiveness to the normal
stretching by urine. The bladder
dilates and empties poorly, and
finally there is more and more residual urine until the patient presents
with an "abdominal tumor of unknown etiology," or there is the
classical overflow with incontinence.
Much worse, all these patients
eventually develop infection and
renal failure. They present with
severe sepsis and azotemia and
everybody gets busy treating the
azotemia and the sepsis, and may
forget all about the cause.
The patient with the neurogenic
bladder may have no symptoms
whatever. A full bladder may be
palpated, or an x-ray taken for
some other reason may reveal a
full bladder. The degree of bladder
distention may be tremendous, with
a capacity of 3,500 ml or more.
The flat cystometrogram and the
cystogram itself are the hallmarks
of the diagnosis. Intravenous pyelography may show dilatation of
the ureters and beginning dilatation
of the calyces and renal pelvis.
Visualization may be faint because
of the tremendous dilution of the
dye, and also because of impaired
renal function.
Besides azotemia and sepsis, one
other complication of the neurogenic bladder is pneumaturia,
caused by fermentation in the
bladder urine. This does not occur
except in the presence of neurogenic
vesical paralysis. The diagnosis may
be made by the roentgen picture,
or by tympany on percussion of
the lower abdomen. On passing a
catheter there is passage of urine
followed by an explosion of gas
through the catheter.
How do we treat this type of
neurogenic bladder? Some patients
respond to simple catheterization,
with removal of the residual urine
for a period of ten days or so.

Some patients do not respond to
this, and after appropriate catheter
drainage, still have residual urine in
the bladder. It is the sensory arc of
the bladder reflex that is interrupted
in diabetic neuropathy so that the
stimulus for motor contraction is
gone. After the bladder becomes
more and more distended, the
motor arc also disappears. The internal vesical sphincter controls the
emptying of the bladder. The external sphincter is separated and
actually is not an anatomical part
of the bladder. The bladder and internal sphincter are innervated by
sympathetic and parasympathetic
nerves from the lumbar and sacral
segments of the cord. These nerves
are involved in diabetic neuropathy.
The external sphincter, however, is
innervated by a voluntary nerve,
the pudenda!, which is usually not
involved in diabetic neuropathy.
The neurogenic bladder is so paralyzed it does not have the force to
propel the urine through the internal sphincter. These patients respond dramatically to surgery. The
operation is based on equalizing
the two forces , by removing the
internal sphincter. The external
sphincter is anatomically distinct
and separate from the bladder, and
its innervation remains intact in
diabetic neuropathy; hence it can
continue to exert sphincter control,
and one does not get incontinence.
Fortunately, in the male, if the
diagnosis is missed, it is called
"prostatism." The prostate is removed and the internal sphincter is
always destroyed in the process, so
we get the same result. In the female the internal sphincter is resected transurethrally, with excellent results.
Impotence is a frequent symptom
of neuropathy in the male diabetic
patient. Unfortunately the prognosis
for this complication is poor.

